The spotted scat Scatophagus argus (Linnaeus, 1766) is recorded for the first time from Malta and the Mediterranean from fish offered for sale at a Maltese fish market. Interviews with fish sellers and fishermen showed that this fish is caught occasionally in small numbers in trammel nets from shallows on seagrass meadows in the southeast of Malta and that it has been present since at least 2007. The native range of the species is the Indian Ocean and the tropical to warm temperate Pacific but the species is commercially available as a brackish water aquarium fish. Given that this species has also been regularly imported into Malta by the aquarium trade since at least 1986, an escape or deliberate release by an aquarist seem to be the most probably mode of introduction. It is surprising that this euryhaline species which requires brackish water to complete its life cycle should have become established in Malta where there is a dearth of such habitats.
Introduction
The number of non-indigenous fishes recorded from the Mediterranean shows an increasing trend with time and the tally is presently some 149 species (Zenetos et al. 2010) . Much work has been done on the origins of this non-native fauna. The picture that has emerged is that most species have entered autochthonously from the Red Sea via the Suez Canal and from the NE Atlantic via the Strait of Gibraltar, and that once inside the Mediterranean, some have expanded their range, driven by a warming trend of the Mediterranean surface waters, in some cases assisted by human-mediated dispersal (Galil 2008 (Galil , 2009 Ben Rais Lasram and Mouillot 2009; Occhipinti-Ambrogi and Galil 2010; Zenetos et al. 2010) . However, for some species, it is not always clear how they arrived in the Mediterranean. For example, Omobranchus punctatus (Valenciennes, 1836) is an IndoPacific blenny that does not occur in the Red Sea but a single specimen was recorded from the port of Ashdod, Israel in 2003 (Golani 2004) ; it is possible that this species reached the Suez Canal through ship-mediated transport (Bath 1980) Goren and Galil (2006) speculate that, given its wide distribution, B. atlanticus may occur as yet undiscovered populations in the Red Sea from where it entered the Mediterranean, or else it may have been introduced with ballast water.
For some non-indigenous species, it is almost certain that access to the Mediterranean was gained through human introduction (Galil 2009 (Schembri et al. 2010 ).
Here we report on another species of Pacific fish that has been introduced into the Maltese Islands. What is interesting about this record is that this species was apparently introduced since at least 2007 and that it may have become established in Maltese waters, even though initially it would seem an unlikely candidate for colonization given that it is a euryhaline species.
Records
The fish first came to our attention on 14 March 2011 when a colleague spotted unfamiliar fish offered for sale at the Marsaxlokk Sunday fish market. The seller had four such fish ranging in size from 64mm TL to 127mm TL. On being questioned, the seller stated that the fish were caught locally but he did not know what they were or where they were caught. Unfortunately, at the time, our informant did not acquire any of the fish; however, a specimen ( Figure 1 ) was recovered later the same day from a pile of fish discards left by the fish sellers at the end of the market day. This species was identified by us as Scatophagus argus (Linnaeus, 1766) . Subsequent visits to the Marsaxlokk fish market over the next few weeks did not result in observing any more specimens. However, three of four fish sellers at the market, when shown a photograph of the fish, recognized it as one they had offered for sale in the past. According to these sellers, this species had only recently appeared and two of them stated that it was caught in gill nets but they did not know from where and neither could they tell us which fishermen had supplied them. Next we interviewed fishermen. One remembered catching a similar fish he did not recognize in a trammel net on 17 February 2011; fortunately however, a photograph of the fish had been taken and this too was identified as S. argus. Another fisherman immediately recognised the fish as one he occasionally catches in trammel nets from depths of around 1.5m on seagrass (Posidonia oceanica) meadows in the southeast of Malta from Zurrieq to Xrobb l-Ghagin. The fisher did not recall when the fish first appeared but he had caught it since at least 2007, as he remembered catching the fish in numbers in that year. According to our informant, at the time, the fish occurred in small groups of individuals of length ca 8-10cm; subsequently the fish became rare and at present he only catches one or two fish, which are however of larger size (ca 25cm length). He now mainly catches these fish in the Xrobb l-Ghagin area of southern Malta.
Remarks and discussion
We have no reason to doubt that Scatophagus argus is being caught in local waters in small numbers and all indications point to this species having established a breeding population since at least 2007, but has been overlooked until now. This is therefore a new addition to the nonindigenous fish fauna of the Maltese Islands, and as far as we are aware, also the first report of this species occurring in the wild in the Mediterranean. This is an unexpected occurrence.
The spotted scat has a native range that includes practically the whole of the coastal area of the Indian Ocean and the tropical, subtropical and warm temperate Pacific, with a few rare records from as far north as the southern Kuril Islands (references in Kharin and Milovankin 2008) ; however it does not seem to occur in the Red Sea (Froese and Pauly 2011). A single individual was collected off Cedar Key, Levy County, Florida, in 1992 (Schofield 2009 ).
The fish is euryhaline and eurytopic and has been reported from such diverse freshwater, brackish and marine habitats as the lower reaches of rivers, estuaries, mangrove swamps, the surf zone of beaches, coastal mudflats and harbours (Barry and Fast 1992; Ghandi 2002; Yoshimura et al. 2003) .
The fish has a reputation for being coprophagous (hence the generic name), however this does not seem to be the case since Barry and Fast (1992) report it to be herbivorous on algae on the basis of stomach content analysis of freshly captured fish, while Ghandi (2002) reports it feeding mainly on multicellular algae and detritus but also opportunistically taking other food including small benthic invertebrates. Wongchinawit and Paphavasit (2009) consider the feeding strategy to change as the fish ages, with the larvae feeding on phytoplankton near the surface, juvenile fish feeding on benthic diatoms, zooplankton, benthic invertebrates and detritus, and the adults being mainly detritivorous and opportunistic predators on benthic invertebrates. Barry and Fast (1992) report fish to attain sexual maturity at 14cm SL for females and 12cm SL for males; females may reach a size of 28cm SL and males 27cm SL (Barry and Fast 1992) , however fish as large as 33.4cm TL have been caught (Khan 1979 ). In the Philippines, the fish spawn in June, coincident with the onset of the monsoon rains, and recruitment peaks in August (Barry and Fast 1992) .
The spotted scat is considered a trash fish in some parts of its range but as an important food species in others, for example, southern and south-eastern Asia (Barry and Fast 1992) . It has been introduced as an aquaculture species in Taiwan, however, it is of minor importance (Liao et al. 2001 ). The species is of commercial importance as a brackish water aquarium fish and juveniles are collected in numbers from the wild for the aquarium trade (Barry and Fast 1992 ; Froese and Pauly 2011; The Aquarium Wiki 2011) There do not seem to be any reports of aquarists breeding this fish, a situation attributed to the apparent need of the species for different ambient salinities during ontogeny; it seems that the fry and juveniles live in brackish water (Barry and Fast 1992) but adults need full strength seawater to breed (Hering 2000) .
The obvious question that arises is how did the fish reach the Maltese Islands. Since there are no reports of this species occurring in the wild in the Mediterranean, it does not seem likely that the fish arrived in Malta from elsewhere in the Mediterranean through dispersal or introduction from an established population. Given its natural habitat, neither does it seem likely that the fish was transported by shipping or other maritime transport from outside the Mediterranean in the manner that Oplegnathus fasciatus has reached Malta from the Pacific (Schembri et al. 2010) . Introduction via aquaculture is also ruled out. Given that this fish is a popular aquarium species, the most probable mode of introduction is the aquarium trade. Consequently we checked importation records and visited aquarium shops to enquire about availability of the species.
Records of imports from non-European Union countries show that since 2007, Scatophagus argus, 'Scatophagus rubrifrons' and unspecified Scatophagus spp. have been imported into Malta from Indonesia, Thailand, Singapore and Malaysia by different importers under a 'freshwater fish' licence. There may have been additional imports from EU member states, but since no import licence is required for intra-EU movement of goods, there are no records of such. Species of Scatophagus have been imported for years before 2007 (Joseph Abela Medici, personal communication, 2011) . Visits to three large aquarium shops showed that all either had the fish on display or on order from Indonesia or 'Asia'. The species in question were given as 'Green scat Scatophagus argus', 'Red scat Scatophagus argus atromaculatus', and 'Red tiger scat Scatophagus tetracanthus', all in the size range 2-6.5cm. Searches in the archives of Maltese on-line aquarium forums revealed correspondence that showed that some correspondents had been keeping species of Scatophagus (reported as S. atromaculatus or Scatophagus 'rubrifrons') since at least 1986.
Chaetodon atromaculatus Bennett, 1830 is a junior synonym of S. argus and is considered a colour morph of S. argus often also referred to as Scatopagus argus 'rubrifrons'; Barry and Fast (1992) are of the opinion that 'rubrifrons' is a juvenile stage in the development of S. argus and these fish develop the adult brownish-green coloration with dark spots as they grow older. Nonetheless, there seem to be regional differences in the colour pattern of juvenile fish (Kottelat 2001) . Scatophagus tetracanthus (Lacepède, 1802) is a valid species that is easily distinguished from S. argus by its vertical dark bars.
Therefore, there has been ample scope for introduction of the spotted scat into Maltese marine waters through the aquarium trade. We speculate that this most likely happened when fish being kept in a home aquarium became too large for the tank and were released into the sea. Online aquarist forums frequently warn that the fish grow rapidly to a size (20-30cm) that requires large holding tanks, which are probably beyond what most home aquarists can cope with. The single record of an alien S. argus from Florida is also attributed to an aquarium release (Schofield 2009) .
What is surprising given the requirement for brackish water as part of the life cycle of the fish, is that the species may have managed to establish a breeding population in spite of the lack of any rivers or even streams in the Maltese Islands or of any brackish water anywhere in the vicinity of the area where the fish are reportedly caught from. There is always the possibility that the repeated capture of specimens of S. argus is due to multiple releases over time, but this seems unlikely.
We wish to sound a note of caution concerning assessment of potential impact of the importation of non-indigenous fish for the aquarium trade on local biodiversity. One of us (PJS) has often participated in such assessments and given the natural area of distribution of S. argus, the mostly subtropical to tropical climates in which the fish occurs, the reported temperature range (20-28°C; Froese and Pauly 2011) relative to Maltese sea surface temperatures, and the reported requirement for brackish water habitats in relation to the dearth of such habitats in the Maltese Islands, this species would have been assessed as of low risk of establishment. Nonetheless, S. argus seems to have established itself in Maltese waters, suggesting that such risk assessments are not foolproof.
